
(43)SRS^BIB 
2004 ^10 ^ 21 B (21.10.2004) 



PCX 



(10) SBS^BIS# 
WO 2004/090997 Al 



(51) mfSt¥f¥^i^&i HOIL 33/00. 

G09G 3/20, 3/34. 3/36. H05B 37/02 



(21) BRSUSiS^: 

(22) SRSUraB: 

(25) mmmm(ommi 

(26) BlS^POSIg: 

(30) Sjfe«7^-5»: 

^ISa2003-098486 
^|®2003-098487 
^Ig2003-098489 



PCT/JP2004/004313 
2004 *3 fl26 B (26.03.2004) 



2003 ^4 ^ 1 B (01.04.2003) JP 
2003 ^4 ^ 1 a (01.04.2003) JP 
2003 ^4 ^ 1 a (01.04.2003) JP 



(71) ttiBiA(*@^»<±ra)li^@icoixT;:tt*# 

atiL— h (mJNETINC)[JP/JP]; T1140002S 
ttl»dtBi^2-20-7 Tokyo (JP). 



(71) mmxts^xf 

(72) mt^ S (OZAKI, Yutaka). 

(74) ftSA: KGB lil^— (WASHIDA, Kimihito); t 2060034 

mm«5^emis«ciT i 24-1 gftsm -tr - e;u 5 k 

Tolgro (JP). 

(81) ^i^@^as^(D^i:t^Ey. ±T(D«sa)si^«ai;5^ 

plfiBj: AE, AG, AL, AM, AT, AU, AZ, BA. BB, BG, BR, 
BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE. DK, DM, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT. LU. LV, MA. MD. MG. MK. MN. MW, MX. MZ. NA. 
NI. NO, NZ. OM. PG, PH. PL, PT. RO, RU, SC. SD. SE, 
SG. SK, SL, SY, TJ, TM, TN, TR, TT. TZ, UA. UG. US, 
UZ. VC, VN, YU, ZA, ZM, ZW. 

(84) |g£S(a^(7)$L^IBU. ^Ta)afia)j£«€^S^»< 
rTAB;: ARIPO (BW, GH, GM. KE. LS, MW, MZ, SD, SL, 



(54) TiUe: LED DRIVE DEVICE AND LED DRIVE METHOD 
(54)%K(D«¥):: LED|g!()SS&t;LEDiEa&^l£ 




CI_K 



1 



ON 
ON 

ON 

o 

o 



10...LED DRIVE DEVICE 

APPLICATION VOLTAGE STORAGE REGISTER FOR R 
12...APPLICATI0N VOLTAGE STORAGE REGISTER FOR G 
13...APPLICATION VOLTAGE STORAGE REGISTER FOR B 
15...REGISTER SELECTION CIRCUIT 
19...POWER SOURCE VOLTAGE GENERATION CIRCUIT 
17...DA CONVERSION CIRCUIT 
18...VOLTAGE VARYING CIRCUIT 
21 ...DUTY RATIO STORAGE RATIO FOR R 
22...DUTY RATIO STORAGE RATIO FOR G 
23 . -DUTY RATIO STORAGE RATIO FOR B 
24...PWM WAVEFORM FORMATION CIRCUIT 
25..-PWM WAVEFORM FORMATION CIRCUIT 
26...PWM WAVEFORM FORMATION CIRCUIT 



(57) Abstract: Drive voltage of LED 
of each color is stored in application 
voltage storage registers (11, 12, 13) so 
that each LED is driven by independent 
drive voltage, thereby reducing the 
current consumption. Moreover, the 
data in the application voltage storage 
registers (11, 12, 13) can be rewritten 
via a storage value setting bus (14). 
When the LED' s actually mounted have 
individual irregularities in minimum light 
emitting voltage, the voltage stored in the 
application voltage storage registers (11, 
12, 13) can be modified according to the 
iiregularities. 
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ID R m) . G m) X B (W) (^Hl^^OLED^ffiV^fc?^^^:^^ 

fiiUT. 2 0 00-24181 1 ^<:^^^^:|Bm$:^^TV^5 ct 9 3& 
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i ^ X-±M Lfc J: 5 t^Hfe LED ^ffi V^fc:^^*^^B^i, ;!{7 7 - :7 ^ /UiJr }dS 

^^-^6 L E D ^ :7'^|S:its i (D^m(0 L E D ^ 5/ :7"jc®jBE^^;!jn U 
25 ?^bo#SrMb#5 LEDiglbi^gS.t>«LEDigi!):;b-i£^ii#^-r'5:: 
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HI 1 :^^m(Dmm<Dmm i tci^s l EDigKi^»fio#^!g^;^-t-:/n 5/ ^ 

10 @ ; 

ig 2 fi, #feL ED^r:*3V^T^Mj^SS:#§fcli6^^:i^^^^?'^^/^^^mJEEj^i[^;^ 
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5 Tfc^o 

mm^^-to L E Dmmmm i o «?iK^^^^«tci9:tt ^tixis t) , m^^<^ 

ID /V'<D=S'ffiJj:iaiS^ttfcR. G> BHfeOLED%^l&•t-5J:5^^'^^oTV^:5„ 

^^eici^icigigoL EDigi&a^e^jgffi vftm^\^-D\,^xmm-r^o 

36 rHe>#^i^^^ 1 1. 12, latJif*. -e;i^^tl.R^ G> B©#LEDJ3:R] 
:&II-f-S^J?)<DmjSE«SfBlt^ttTV^-5„ #lxvf;^i? i 12. 1 3\,zn. |& 
5N^^iS^>ffi^^:^ 1 4 ;0S^i^$tbT:}3 19 . L ED^tti^B 1 0 (Dm^^mn^i^^ 

mmmi^m^<:^i ^^ift-LX'^ui;^:^^ 1 1. 12, 1 3\^^^LKDm(DW 

20 #i/v?>^i$' 1 1, 12, 1 3;&^e>ttl;^J$tbfc#&LEDffi<7>R];!jn«jE^«. 
G, B(?^Nl;!I^®BE#[(D5•^v^-r3^30^— o^3etRbTffl;^ji-5„ 

^ «fiJ^f*5^feLED^5fe^-f 5::/irft-^TR>iS|^a{jt flj Xm^RXJ^W^L 

ED^^t^^^i^i/it-i-TG. TB>65|gja^ foj <7)#^j;:tt. RmmumBE 



wo 2004/090997 PCT/JP2004/004313 

5 

mx.t£^^—ji^]fm^mt:6 shz kir?,t. ^(D3^(Di 9 ^FLzcomwrn. 

c^T^^i^^/l^T-^Hi/ (DA) m^m^l 7\Z.^^XT-rn-^m^^^^t^tz. 
®JE"sr^|lIi^l 8tzla||m$tL5o mBEW^HlBS 1 8 ^mjE^^HJj^ 

y5:i6<^mjE^li[?i5|Blt$^^i^^^'x^;$' 11. 12. 1 WMM^^^^m 
JJ§1 9-e|g±$*fcmjEE^w->;?;^i$' 11. 12. 1 3je:fait$-grfc^tJ3:^mL 
15 Td^bLEDiJ:#t^i-S„ #feL EDjcil^ D^(^)®E^^:if)Pi-5 

0 2 Jc. #feL E Dt^*3V>-CMM«9J@l£^#6:fcie){c:ie:^^7'^a/h©R];!ipmff 
#[ (4^^Tr^^Srft/J^IS3te®BEi:lq^^) Sr:^-t-o t>^;0=»S J; 5 in. 

L E D LED OS/M§3fe®JEf*f5fmi CTfe 5 LED O^/h 

LED^lb^gi o<o^Mmm.^^^^^i;^:^^f 11. 12. 1 sjdtt. #feL 

ED(D*/^^3femJE#[:os*&$ft$tI.Tv^§o ^ u-cr o^&^^tifcft/jN^^mffi 

^f*. ^feLED-^WfeLED^jjftJ: |^#.LED(D^(D::^:6S{£ 

v^'jii[i: $^^■CV^S„ o*!9.#feLEDt;iig{>il«:/MJS(DmiI^PP*R-e#-5(^-e. 

*fc0 2^^ttWc:9-d^SJ;9j3:. #feLED-?:tL-e:JxJc:*3V>T1>. 
miEtc:«bo#;d5ifcCSo Mx.fi5^feLEDT?fetLt^l. 75V3i)^P)2. 45 
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^#s::i::$s-e#;5 J;5^^:;^^$^TV^5„ r<7>#fe Wv^;^^ 1 1 . 12, 13 

:^d^2 2S.tJ«Bffl7*:x>-7^>f — tt;*&^l^i^;^i5'.2 3 ^^^--TSo :Lflh^l^i^y^ 
d>21^ 22, 2 3Jc:(i, ^tb^'tl/R^ BO^feL ED^PWM^J^i-^ 

2 2, 2 3^J:f*, 1 4)6S^)^$HT*5!?, LEDSgSj^Sei 

0 i^Mp'iiWWB^tJll&J^rt^tti^^/H/-^^ 1 4 5gr^ UT# Wi;^;^i5'21, 22, 23 

20 #Wi>^;^i?2 1, 2 2, 2 3;ii>e)tfcJ;'3^tl.fc#feLED^©X^— 7"^— it 
T^-iJ'fis ^^^ttPWMi^?^?^^(HlS§2 4, 2 5, 2 6lCi||m$nSo #P 
yfJlAm^l^^m^2 2 5, 2 6(*, ^ cz >y ^{f-^C L K(C|^W LTt^^ — 

P WMtgcJl^J^^IlIIJS 2 4, 25, 2 6 L E D^^tJ' ^ 5 i^^ff-^T 

25 R, mfeLED^3t^5^-r ^^-i^m-^-TG, WfeL E D^^i5?-r ^ Vi/jf-^-T B 
^:lS-^v^■C, PWMj&?|^5|r h7>v^:^^ 2 7, 2 8, 2 Q<o^—:^kz.^ti't^„ 
^h^l^i^:^^ 2 7 . 2 8, 2 9(7)3l^^:$'l;:«-^e^X^^x Rn G, B(D#L 
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R (D^a^^mm. r 1 J t . led tJi^i-js-r s pwM.mj^j^^m^ 2 4 

ib^h(D^P WMm-^if^mt! ^tix, r © P WMft Cftm^Hf^^^ LED 
5 5^feLED;5S^^-r5o I^^J-. ^feL ED(^^3fe^^Jz:f4, ^feL 

ED^3tei5'-r ^^^iJ^fs#TG(Z)^:05^a#[ rij tfjiy)^ m^LBDicnft-'f- 

t^J^?Dfcm?S^;55^feLEDJ^gfE^. ^feLED;6S^3fe-rSo »^LED<^^3fe 
*feLED^3fei5'-f 5:/^ffi-^TB(D;5^;6Sigja^a Tij tt^Y). W 
ID feLEDfJ:^^£;i-SPWMigt?^?^J5felHlB&2 6 36^e><Z)^PWMfi-§-}aS|li;tJ^tL 
X^^(DP WMim-^Km CfcmgK;6SW^ LED i^mtt. Wfe L E D>5S|g3t-|-§„ 
0 3tc, #fe^^>!jPmBE^iPrtl^v^>^i5' 11. 12. 1 3 lc*&$ft-t-5®BE^% 

mnmm^mi^i^:^^ 11. 12. 1 3\zi^mir^^^i.KiDm(Dm^mk^M 

15 ^T. ■T*;"^— 7"-r^tt;*&i?fil^i^^i5' 2 1. 22. 2 3Jc:*&j^-t-5^feLED^ 

ggtb^ff^^^e 3 O f±. L C D/N'^-/U:ei> f> <^i^ji^<Dj^^^tJ«fe£|^a!l^ 
■f-SJ?^ • fe^th 3 1 ^^i-So S^J-x LED3L-5, h 2 O^O^blg^fenyt 

3te?*. (la^-^T) ^^J«LCD/^'^^/^4 0Sr:/^bT3^^ • ■fe^th3 1 ic: 

20 ^M^tl^o LCD/'?;^/^4 Ofi. #Wmf5^gO?^^;0SLCDI^I&|llj^ 

L ED35^e>li-^e>ttfc^^iii®3?:{ij|l5fe-f-§ J: 9 ^^:^^oTV^§„ ;^i*5i(D L E 
D:xr^vyh2 0. LCD/N'^>yl-4 Ofi. $gp"pW?^^i: 1^ Dtm^lET 

25 j^:^ • -fefiiti-s 1 t^ict t)#bnfc3^-S^t)«^£ip(D7^— tj'fi. •>--r =3^^ (-^-r 

^ti =2 1^11'^^^) 3 2lz:3lim$tb5„ :*fc^l!j«ffiiS:^^g3 Oii. Ni;!JPffi 
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tb^. 1 4^^bTPri*pmff^^i/i;';^i5' i 12, 

1 3 2a.t)«7^^— 7"^— tfc^&^i/i;^;^^^' 2 1, 2 2> 2 3j;:»#5^tpJ: ^tJiJ^^o 

ID x\f^^, -t^j^iDib-^^ =11^3 j^ijam^^mi^i^:^^ 1 1^ 12. 13s 

tJ^xV— r-r^lt^&^Wv?;^^ 21, 22, 2 3-^(^$&iS'i7^— iJ^Sii^^^i: 
16 *&*ftWv^;^^ 2 1. 2 2. 2 3^<Dy'=u—y^>(—lty'—'^(0^f^^m\C^\/^X 

■yzfsTi ixy'^—T^—itm^^3 4x<D-T^—y'^—it^mm'r^o m 

^OK^^f^o •t^J:t>-hPWimmm^m^2 4{^mi^<D::i->^y':^—T^ — 
\tf>^MLi^(D'f'-^^^^. VW^mMm^m^25^ 2Q\^:^l^^a.—'r>( — 
Jt:dS0O7^— i?^^x5o ^7^5/:/ST 1 2-CJi. -^^ 3 2i)^^WM^'k 

25 J^-T's/T'STIS T-fi.RlADmM^^tgP 3 3 ;dS^/h(7)R])!jpmEEjitVmin(«Rj 
x.{^ 1 . 5 V) <lrlSJg b. mBE^^mi^ 1 8 i 9 x-^^ $ 

tLfc®jE^;::(D^;tmj3Et;:ggifebTLED^=$/ h 2 o\z.m\\'t^. z.(Dk% 
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0'&m(D P WMlSJI^J^^lHlK 2 4 t^h<r>^:^^^'f W — ifc©^:^<35 P W 

;5^7^s^:?'ST 1 4-T?#5t^$m3d5#e,tLSi:, ::i i: t ttm^E##. L E D tz:^ 

m<:^Tiy':f ST 1 7 -eii. •^'-r = 3 2 ^^:*5V^T^iI^W^^5 
tJ«;^x :7'S T 1 7 JcMSo 

20 t;:#oT. -^-f 3V3 2;dSR^^;!,m|£E:^i^^,:^;;?.^ 1 

lt^^^f|5 3 4T*^;e$i^-CV^5mJBE^ii[Sr##i2,tf„ ;ioJ:5i-bT. R^t*^ 
—T^—it^1^ut>yf.^ 1 1 ^c,^feLED;^lS^MoJ?S^#^fci6(5!)7='^- 
;iw-T?>^Xiy>^ST 1 7~ST1 9X<Dmmn^ -mn-f-ti^it^ ;^7"i/7"ST 

25 1 4'-sTi 6x^m(Dnm^n^^t7i^-^m^i:M:d^<DmMmj£^m^vtc 
mc. pwMm-^\cxy)mm:^mmpm^n<>x^^mmi^75:-^if?>rc.isb(Dy' 
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^ -It^ 1/^^:^ ^2 1^ 2 2. 2 3 t^it&i^-r 5#IllMi^ov^xl^iP^i-So 
Si!ill£EI9:^i^« 3 0 fi. ;^-r5/:7'ST3 o-c*i7^ h^^7:^;^iie^^0fS^ 

2. 1 3iCfBlt$H;^cTOmflE. X^-T^W-— 2 1. 2 2. 2 3 
{JilBit $ tLfc;^ — >f — tb© P WMft-i--x?^fe LED ^Wg^|i3t ^ ^ 
^tm^. LCD)^Wj|1I8S (ia:^ii:-f) Jc: J; !5 L C D/'?^^7^4 0 ^IESj-T^S^ 
^^tCfi. L E DlBlj^g 1 0 Ki^^lMmm^mi^i^:^ ^11. 12. 13 
15 IBlt$^XTV>S=g-feLED^<Z)mjEESrIll?5feLED3.= iy h 2 0(3:l^;tinU ;itt 
J: 9 1;:. RVmmm^m^2 a. 2 5. 2 6 J;oT7*^— t"^ 
— it*&lrtwv^;^i5' 2 1. 2 2. 2 3Je:|ait$ttTV>S7*3.— T^w"— WstciiSCfc 

■0^«9. ;^7^iy:7'ST3 lT*fi|I^O:7^— /UKv-— <Jr^v'^/k:;^^OLE 
20 Dig«j2g.t>*LCDSBS!j^fTPo rrT'PPAnmiEU'i^'^^;^ 1 1. 12. 13jg.T>* 
"fz^—V-^—it^mi^i^:^^ 2 1. 2 2. 2 3iJ:|Blt$tL-CV^Sx'-i5'tt. m 

;^Xiy:/ST 3 2T'tt. 3^^-femth3 1 j; ^^^©#.|g^aiJ^-rSo 
P WMjj^J^Jl^^lelJSS 2 4. 2 5. 26 Km^ir^^ ^ ^ X-^-f =i 3 2 J*. 
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y'^^—y'^—lt^mi^i^:^^ 2 1, 2 2, 2 3^^:|B^t$^TV^5#fe^CD7'^ 

^<^s6<jtcf*^ 3fe-f 5/ IT'S T a 3 {^:*5V^Ta!l^feS(^ Yj@l^:as0 6 Izii^-f 
10 T 3 3xtt;^7^iy7'ST 3 4(^v^-rtL;&>-c?§^^:^;6s#bttfc^'a•^c^i, 

mWimm.m^mm. 3 0 j*, ^^s t 3 3s.tj«;^7^ s^t's t 3 4 -e*ti# 
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"r^C—it^mi^i^^^ 2 1^ 2 2, 23\Z.^mL^. ^< ^^t" S/:;^S T 3 7 

10 'r>(—it^MJt^i-?>y'=>.—T^—it^m^^-Z^^^ 2 1. 2 2. 2 3 icfBiii^-^ 
35 7>^;=^?rP^i-5;rcie)(7)7^^-7^>f'-Jt^|im^tg/jJ^$^;^i5' 2 1, 2 2, 2 

JBEt&i^l^v?;^tJ'lH;^JCi^;Cfc2. 2VO®E^?^J^U 1^7 (a) K^'TX'^ 
25 (J:r<D2. 2V<Dmm^LKD=i.=^>y h 2 OI,zm'^i-^„ 

^it^^LED^ytMf^J^R\H<DmM. t 2 J^:*3V^T3^^LED|g3tt?-^' ^ 
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ID fc^feLED^3t«raLGf^©^^ t 4^^:*5V^Tii^^LED|§5fe^5''r ^ 

it^TG/0Sir-^±;eiS5i:. P WMi&?^?l^^|H]^ 2 5 ^ii^fj Gffi7^3.-x — M:*& 

2 2i::*&^$ti/fcx^^-rw'^Jt<OPWMfi#;6S h^^^i^^^ 2 

8 \z.mt! $ tts i: J: , ^fe led t^^i^PWMm^KJt- \:^itmm-vm^ 

rHisiJ;!?. l.E-DmmmmiOi'i^ WfeLED^3teSI!^1LB^::*3V^-c. m 

20 VCDmjEE<lr?^^U ^(^3. 4 V(^mff ^ L ED^t-^ y h 2 0 Jei^j^-f'So * 
tiW^l^BD?t^mmLBp^<omM.t 6^^:*3V^TWfeLED^^^5'-r ^ 
M^TBj65S:*,_h:asSi:. PWM.mm^^^2 6 7!)^ibBmy=^-'r^-ti:.^ 
mi^i^^^i^" 2 3l,Z^^^tltif^—y''<^it<DPWMit-^i!i^ b^i^v^^^ 2 

9 $ ttS ;i i: J: 9 , Wfe led 3^5^^ p WMft-^ie:/^: ]:.fz.m&x^yt 
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mSSSlCj^^^tts #fe>ffi<?5PWM{t#ttl;^«^1fi2 0 0 0 /x SSStJ:^5£ 
$nTV^5„ ^fcPWMm-^iR?l^f±, 5 0 /i S%^jifeja«8i: UTro^-fii^^ 
rtT*0-7^cx— 7^^— Ji;;6S7=^:x— x>f — it*&^l/v?^i5^ 2 1~ 2 3 tCfBlt^tt 

ID 1~2 StCS K-y h (=2 5 6ai!9) <^7*3.— —It^lBtii-'S J: 5 JilJ^Jio 

;5^i5'i 1. 12. 1 3Jj:|Slt$*. ^&LED^^^(Dmi&mBETigili-t-5J: 

15 *fcPP;!lPmffi*&*ftl^i^:^.^ 1 1. 12, 1 3<^57*— iS'^l&^^ig^ffi^^;;?. 1 
4^iO'bT#|fe^-srtli: uyhriricitJ, ^^Jj:^m$n6LEDJ!:^@<$:^{c 

0(*e)O#;$sfesa'a'T-t>. rtLtJ:iJ;:CTPP;!inmffi*&^i^i^;^^ 1 1. 12, 
1 3ic:iB1t$-^6mjE^jgJi:^Mi-sr ^<^fifco#i^^^£;i-;5^.t;as 

^{cig^-e# 5 J: 5 Jj:?'^ 60 

$ ?p L E D ^ P WM^J^^i-^ h P WM^J^NJ05fc feOx ^ — 7" 

— Jt;%#feLED3aiS:jcx^— 7"^— Jt*&#ftv-i^:^i$' 2 1, 22, 2 3lc|ait 
25 J: 5l-bfcr .t^c j; 19, EDOJ?^tr#fe^A^(Dx^— v"^— Ittr 

^-r 5 P WMft-^Jc j; !9 mmcUnx^ S J; 5 (c:^^ ©T. LED (OMl^ 
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^ h \^m^^Mmm i s ^wn-f. i ^(omMm^m^m^ i 9 x-^^^^fc 

h 5 lrt(^LED<Z)^gg<^ti:^^m^X. ^Ji(D?l^Sl(^)LEDig»J^«l O 

r tT.(- J: V > m^RTj^wfe LED Kmnir^m^ t mi^wi^<Dm^x^mm 

J^bfc2o055^feLEDSrB3fe^^S-i:35S-C#§i:#;tfc„ ^-Taic, ^(7) 

iiii<^)?i^«io5 J: 5 1-3!^^ LED ^nm^mtM. mMw^^±m^ i 9 xm 

20 #5o 

0 9 tc, ::i<Dmm(Djf^m(D l e DlgWi^g 5 0 (DWii^^^^-to ±M \^t^^ 7 

(a) iJ:;^-t-J:5tC, g^^LED|i3feS8^LR-CLED^^'jy h 2 Olc:#t^i- 
Smff^a^ 2. 2V}i>P>4. 4 V^c:|^t3o-CV^5(^^t?$>5o :i<^4. 4 V 

*K bT;*:||Ji£©?^li<^fllfifelJ:J;^xfi. «t> W<^)^feLED<D 9 *>^fe 
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